This article reviews premorbid indicators of psychosis that may be relevant to primary intervention. These risk markers are divided into two categories: (1) precursors related to early etiologjcal factors (family psychiatric history, perinatal and obstetric complications, neurobehavior deficits, early parental separation, institutionalization, and poor family function) and (2) precursors signaling latent mental illness (personality measurements indicating proneness to psychosis, and teacher ratings indicating emotional lability, social anxiety, social withdrawal, passivity, poor peer relations, and disruptive and aggressive behavior). Because teacher ratings have been shown to be powerful predictors of adult mental breakdown, part of this article focuses on a specific study that assesses such ratings as predictors of psychosis in a high-risk population.
Among the many studies investigating premorbid indicators of schizophrenia are some wellknown high-risk (HR) longitudinal projects (e.g., Chapman and Chapman 1987; Erlenmeyer-Kimling and Comblatt 1987; Fish 1987; Goldstein 1987; Marcus et al. 1987; Mednick et al. 1987; Tienari et al. 1987) . The HR method was developed to study etiology and-more relevant to the purpose of this issue-to identify premorbid characteristics that could be used to target individuals for primary prevention. The powerful effects of hospitalization, potent drug treatments, and life conditions engendered by schizophrenia likely are responsible for die differences found between schizophrenia patients and controls, limiting the usefulness of etiological hypotheses based on research with individuals already diagnosed with the disorder. The HR approach was developed to avoid these difficulties.
Many of the HR studies define risk status genetically, selecting offspring of parents, especially mothers, who have schizophrenia. There are several advantages to using such HR populations. First, a higher yield of psychopathology has been noted among children of mothers with schizophrenia than among children in the general population: the population risk for schizophrenia is 1 percent, but the risk for children whose mothers have chronic schizophrenia is 16 percent-and even higher if the father also has schizophrenia or is in the schizophrenia spectrum (Kallmann 1938; Parnas et al. 1993) . Further, when HR subjects are first assessed, their biological and behavioral reactions are not heavily colored by the consequences of their illness. And because no one-including experimenters, relatives, teachers, friends, and the subjects themselvesknows which HR subjects will develop schizophrenia, the premorbid data are not biased. Another ad-
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vantage is the fact that life event information is relatively current rather than retrospective and that new data can be systematically and uniformly obtained. In addition, ideal controls for those who develop schizophrenia may be found among the HR children who do not. Finally, the HR design encourages the examination of gene-environment interactions. If studies include children who have both parents in the spectrum, those with one parent in the spectrum, and those at low risk, interaction of genetic predisposition with environmental stressors can be studied. In general, genetic risk studies have found that environmental stresses associated with schizophrenia in subjects genetically predisposed to develop the disorder are not associated with schizophrenia in those not at genetic risk.
Most of the HR longitudinal studies were begun in the 1960s and 1970s and were heterogeneous with respect to the initial ages (infancy through young adulthood) of the cohorts followed. At this writing, only a few of the HR studies have followed their subjects to the point where diagnostic outcomes have been obtained. While a variety of interesting variables have been found to distinguish HR children from controls (see Asarnow 1988 for review), not all HR children eventually break down. The primary challenge to researchers is distinguishing the HR children who will develop schizophrenia from those who will not. The aim of this article is to identify characteristics that could be used in primary prevention. The focus, therefore, is on premorbid traits characteristic of HR subjects who have passed through most of the risk period for schizophrenia. Such indicators provide tools for identifying the HR individuals most likely to break down. These indicators in turn have important implications for delaying or reducing later psychosis. To this end, relevant findings from longitudinal studies that have presented diagnostic outcomes will be examined. Recent findings from the Copenhagen 1962 HR for Schizophrenia Project will be emphasized in particular. The only HR study to follow subjects almost past the age of risk (mean-42 years) and to determine lifetime diagnostic outcomes, the Copenhagen 1962 HR Project has the largest number of schizophrenia cases and spectrum disorders to date (see table 1 ). Findings from follow-back studies are also presented where relevant.
Premorbid characteristics can be divided into two categories: (1) early childhood precursors related to possible etiological factors, including family psychiatric history, perinatal and obstetric complications, neurointegrative deficits, early parental separation, institutionalization, and family functioning; and (2) later precursors of mental illness revealed by (a) teacher ratings (emotional lability, social anxiety, social withdrawal, poor peer relations, and disruptive and aggressive behaviors) and by (b) paper-and-pencil measures of personality variables indicating proneness to psychosis. Because teacher ratings may prove useful in anticipating and preventing mental health problems, a significant part of this article focuses on their accuracy, as determined by other studies, in predicting mental illness. Finally, implications of these findings for primary prevention will be discussed.
I. Early Precursors of Etiological Interest
Family Psychiatric History. To date, the HR studies that have collected data on diagnostic outcome found higher rates of psychiatric disorder, including schizophreniaspectrum disorders, in children of parents with schizophrenia (Fish et al. 1992; Erlenmeyer-Kimling et al. 1993; Marcus et al. 1993; Parnas et al. 1993 ). In the Copenhagen 1962 HR Project, 12 percent of subjects whose mothers, but not fathers, had schizophrenia developed the disorder (based on the lifetime
DSM-I11-R [American Psychiatric
Association 1987] diagnoses determined when the subjects averaged 42 years of age). (See table 2.) Of those who had both mother and father in the schizophrenia spectrum, 25 percent developed schizophrenia. If offspring diagnostic outcomes in addition to schizophrenia are included (i.e., schizotypal personality disorder [SPD] and atypical psychosis [broad spectrum]), 30 percent of those whose mothers had schizophrenia, but whose fathers did not, had a broad-spectrum diagnosis.
1 This broad spectrum outcome rate in-'Schizoid personality disorder is not included in the schizophrenia spectrum here, although some have placed it in the spectrum. Studies have indicated that schizoid personality disorder may not be genetically related to schizophrenia (e.g., Kety 1988) . In the Copenhagen 1962 HR Project, all but one case of schizoid personality disorder were comorbid with SPD. Since SPD did not aggregate as an independent category among these offspring, perhaps it does not belong to the schizophrenia spectrum. Introversion and affective nonresponsiveness without cognitive and behavioral peculiarities do not appear to be related to schizophrenia. (Fish 1987; Fish et al. 1992) NIMH Israeli Kibbutz-City Study New York HighRisk Project (ErienmeyerKimling et al. 1995) Copenhagen High-Risk Project Parnas et al. 1993) Obstetric Copenhagen High-Risk Project (Mednick et al. 1971) Finnish Adoptive Family Study (Tienari et al. 1987 (Tienari et al. , 1994 Age at start creases to 55 percent in those with two parents with schizophrenia (Pamas et al. 1993) . The New York HR Project has also demonstrated how having a parent with schizophrenia affects outcomes. Schizophrenia and unspecified functional psychotic outcomes are directly associated with having a parent with schizophrenia, but not with having an affective parent or a psychiatrically normal parent. The rates of all schizophrenia-related psychosis, however, did not differ between the children of parents with schizophrenia or affective disorder; the children of affective parents had a higher rate of schizoaffective (mainly schizophrenia) disorder than the children of parents with schizophrenia. Furthermore, schizoaffective (mainly schizophrenia) disorder occurred at comparable rates in children with schizophrenia and those that were normal. Thus, while narrowly defined schizophrenia aggregates in relatives of individuals with schizophrenia, psychotic affective disorders may not share a familial lability with schizophrenia (Erlenmeyer-Kimling et al. 1995) .
Although the above findings indicate the importance of genetics, they do not rule out environmental factors. In a longitudinal study on children of disturbed parents who were followed from birth to 5 years, mothers with schizophrenia were found to provide a poorer environment characterized by less play stimulation, fewer learning experiences, and less emotional and verbal involvement than depressed and well mothers (Goodman 1987) . As discussed later, such poor environments might contribute to adult psychosis. Several adoption studies have nevertheless demonstrated the importance of genetic factors independent of the environment. Several studies have found a greater prevalence of schizophrenia among adoptees (or foster children) of biological parents with schizophrenia than among adopted children of control parents (Heston 1966; Rosenthal et al. 1971; Tienari et al. 1987 Tienari et al. , 1994 . Studies have also found a higher incidence of schizophrenia in die biological relatives of adoptees with schizophrenia than among control adoptees (Kety et aL 1975; Kety and Ingraham 1992) .
Obstetric Complications. In the Copenhagen 1962 HR Project, Mednick et al. (1987) found that HR subjects who later developed schizophrenia experienced significantly more (and more severe) perinatal complications than those who did not. Using the subsample of these HR subjects who underwent computed tomography scans in 1980, Cannon et al. (1989) found that delivery complications associated with periventricular damage increased the risk for schizophrenia in subjects who were genetically vulnerable. This finding indicates that whatever the nature of the genetic predisposition, it was already expressed at the time of delivery so that it could interact with delivery complications. Genetic predisposition might consist, at least in part, of a disturbance of fetal neural and perhaps vascular development that makes the fetal brain more vulnerable to the stress of delivery.
In a recent study using the Danish perinatal cohort of 9,125 children, Barr et al. (submitted for publication b) also found that the interaction of delivery complications and family history predicts schizophrenia in offspring. Delivery complications alone were not associated with later schizophrenia. The evidence that prenatal and obstetric complications are risk factors has been consistently reported, particularly in studies employing perinatal medical records rather than recollection (McNeil 1991; Murray et al. 1992; submitted for publication b). Adults with schizophrenia have more frequent and more severe obstetric complications than controls.
This line of research led to a series of studies to test the hypothesis that influenza during gestation could increase the risk for adult schizophrenia Barr et al. 1990; . The finding that maternal influenza during the second trimester of gestation does appear to increase risk for schizophrenia in offspring has been independently replicated in several countries (Adams et al. 1993; McGrath et al. 1994; Kunugi et al. 1995) . Recent findings indicate that maternal influenza may have this effect by producing deficits in habituation and visual attention processes that interfere with later cognitive development ).
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SCHIZOPHRENIA BULLETIN Neurological Abnormalities. Many HR studies have described neurointegrative deficits in children at risk for schizophrenia (see Fish et al. 1992 for review). Very few data are available, however, on the stability of neurobehavioral deficits over time, particularly on their power as predictors of actual breakdown. In the New York Infant Study, Fish (1987) found that neurointegrative deficits, termed "pandysmaturation" (PDM), involving motor or visual-motor skills during infancy were related to severity of psychopathology at age 10. Of the 12 HR children who demonstrated PDM in infancy, 7 later developed spectrum disorders (1 schizophrenia, 5 schizotypal, 1 paranoid personality disorder). These deficits were associated with low birth weight but not with obstetric complications. (Note that the number of cases was very small.) Fish et al. (1992) suggested that low birth weight may reflect earlier onset of neurointegrative deficits in utero and that obstetric complications produce deficits only in genetically vulnerable individuals.
In the National Institute of Mental Health (NIMH) Israeli KibbutzCity Study , "attention deficit disorder-like" neurobehavioral deficits assessed at a mean age of 11.4 years were associated with later spectrum disorders. Of the 24 HR children with neurobehavior deficits, 5 developed schizophrenia, while none of the 26 HR children without neurobehavioral deficits did. Of the 9 individuals who later suffered schizophrenia-spectrum disorders, 8 exhibited poor neurobehavioral signs (hyperkinesis, poor concentration, motor dyscoordination, perceptual signs, and poor verbal abilities) in childhood. The one exception had a nonpsychotic diagnosis of schizoid personality disorder combined with an affective diagnosis.
More recent analyses with adult outcome measures in the New York HR Project have suggested that attentional dysfunction measured in childhood by the Continuous Performance Test (Rosvold et al. 1956 ), the Attention Span Task (Erlenmeyer-Kimling et al. 1983) , and the Digit Span Subtest (Wechsler 1949 ) may be associated with later nonparanoid psychosis (Erlenmeyer-Kimling et al. 1993 ). In addition, attentional deficits were detected several years before social dysfunction (insensitivity and indifference to others, social isolation) emerged in a group of HR children, suggesting that attentional dysfunction not only may be a marker of schizophrenic lability but also has an active role in the schizophrenic process (Cornblatt et al. 1992) . Perhaps social deficits result from cognitive dysfunction and the reaction of others.
Using the newer Copenhagen 1972 HR Project, Lafosse (1994) examined 265 children, some of whose parents (mother or both mother and father) had schizophrenia. Data collected when these children were age 12 included a neurological examination, part of which was the Stott Motor Test (Stott 1966) . In 1992, when the psychiatric status of these individuals (then 35 years old) was ascertained, 16 were found to have developed schizophrenia. At 12 years old, the 16 HR individuals diagnosed with schizophrenia in 1992 had evidenced significantly greater deficits in motor coordination than 16 HR individuals diagnosed with affective disorders and 40 with normal outcomes. In an earlier review of HR studies, Mednick and Silverton (1988) noted that poor motor coordination is probably the most consistently reported risk indicator distinguishing HR from low-risk children. Taken together, these findings suggest that assessing difficulties with motor coordination may be an important aid in early identification.
Neurointegrative deficits have also been reported in follow-back studies. Walker and Lewine (1990) , examining home movies of schizophrenia patients and their siblings filmed during the first 5 years of the patients' lives, were able to identify the children that developed schizophrenia. These children were found to be less responsive and to have poorer eye contact, less positive affect, and poorer fine and gross motor coordination. Several studies examining childhood records of schizophrenia patients and controls have also noted developmental retardation and neurological disorders among the children who developed the disorder (O'Neal and Robins 1958; Ricks and Nameche 1966; Watt 1972) .
Early Separation and Instirutionalization. Psychodynamic theorists have long maintained that early disruption of the caregiver-child bond can lead to mental disturbance. Psychotic disorders are presumed to be associated with the earliest disruption of bonding (Fromm-Reichinan 1959; Mahler et al. 1975; Robbins 1992) . Using data from the Danish perinatal cohort of 9,125 children, Barr et al. (submitted for publication a) found that elevated levels of separation during the first year of life were associated with increased risk for schizophrenia only if there was a family history of schizophrenia. The researchers speculated that early separation led to attachment difficulties for these HR children. It is interesting to note that for children without a family history of psychiatric disorder, very early separation was associated with increased risk of psychiatric hospitalization for nonpsychotic disorders. The assumption in this line of research is that early separation leads to later deviance. The likelihood that children who suffer early separation may subsequently have many other family traumas cannot be ruled out. If we wish to ascribe the later adult deviance to very early separation, later family traumas must be controlled.
Based on the Copenhagen 1962 HR sample, Walker et al. (1981) found that maternal and paternal separation during the first 10 years of life did not predict future schizophrenia for children placed in foster care or in the care of relatives. On the contrary, when separation did not result in institutionalization, the absence of a mother with schizophrenia was associated with decreased schizophrenic symptomatology in males. Maternal absence associated with institutional rearing, however, significantly predicted future schizophrenia in males but not in females. These results have been replicated using the lifetime diagnoses reported in the most recent diagnostic followup (Gutkind and Mednick, in preparation) .
These findings imply that poor family environment associated with a disturbed parent is a risk factor, particularly for boys. In addition, they indicate that future psychosis may be avoided if the genetically vulnerable child experiences a positive foster placement.
Family Functioning. The above finding that separation from a disturbed parent may have beneficial effects is supported by the Finnish Adoptive Family Study. Tienari et al. (1994) found that the children who had mothers with schizophrenia but who had a positive adoptive experience were protected from later schizophrenia, while the genetically vulnerable individuals who experienced a disturbed adoptive family tended to develop the disorder. This finding suggests that a positive rearing experience can protect at-risk individuals against future psychosis.
The NIMH Israeli Kibbutz-City Study also found an association between poor parenting and later psychopathology. Marcus et al. (1987) found that inconsistent parenting, overinvolvement, and hostility toward the child predicted schizophrenia-spectrum outcomes. In the Copenhagen 1962 HR Project, mothers with schizophrenia varied in the ability to provide for their children. HR children whose mothers were socially unstable and promiscuous were at greater risk for later schizophrenia (Talovic 1984) . Future schizophrenia patients also reported less satisfactory relationships with their parents than individuals with schizotypal and normal outcomes did (Burman et al. 1987) .
The University of California, Los Angeles (UCLA) Family Project, which did not use parent psychiatric status as a risk factor, followed the families of disturbed adolescents identified in an outpatient clinic (Goldstein 1987) . The aim of the study was to identify parental attributes that may be precursors of schizophrenia, specifically communication deviance (CD) and affective style (AS). CD refers to a parent's inability to establish and maintain a shared focus with the teenager. AS, which is a construct orthogonal to CD, refers to parental affective attitudes that are negative, critical, intrusive, and guilt inducing. Among the adolescents Goldstein studied, those who later developed schizophreniaspectrum disorder were characterized by a combination of high CD and negative AS in family functioning. In contrast, those with good outcomes had low CD and positive AS parents, indicating that healthy parental attributes may be a protective factor.
Other studies support the UCLA Family Project findings. In Norway, Rund (1986 Rund ( , 1994 found that CD, expressed hostility, and overinvolvement characterized families in which offspring developed schizophrenia. Additionally, negative AS characterized by high expressed emotion in the family has been widely reported to predict relapse in individuals who are already diagnosed with schizophrenia (Bebbington and Kuipers 1994) .
II. Late Precursors Which Signal Future Psychosis
Behavioral Precursors. Social dysfunction and behavioral deviance reported by teachers are reliable predictors of later schizophrenia. Followup and follow-back studies have quite consistently reported behavioral deviance evident from childhood or adolescence. Followup studies of schizophrenia patients who were referred to child guidance clinics reveal that they were mostly shy and withdrawn, had poor peer relationships, and tended to do poorly in school (Offord and Cross 1969) . They also demonstrated antisocial behavior, 230 SCHIZOPHRENIA BULLETIN mainly within the family, and tended to have family histories of mental illness. Follow-back studies of schizophrenia patients' school records also revealed shy and passive behavior in childhood and adolescence (Offord and Cross 1969; Watt 1972 ). Most schizophrenia patients, however, are not distinguishable from their peers in childhood. Deviant behaviors tend to become more prominent in adolescence, a time of life that may present more socially challenging situations. Sex differences in social adjustment have also been noted (Watt and Lubensky 1976; John et al. 1982; Kohlberg et al. 1984) , with males showing more antisocial behaviors and females showing more passivity and withdrawal.
In the NIMH Israeli Kibbutz-City Study, several types of premorbid behavior were represented among the nine children who developed spectrum disorders. These behaviors ranged from extreme shyness and social withdrawal to aggressive and antisocial behavior, as well as combinations of both ). In addition, social withdrawal was found to be associated with motor signs in the HR group (not just in the nine schizophrenia-spectrum outcomes).
Copenhagen HR Study assessing the predictive value of teacher-rated behaviors. A recent study using the Copenhagen 1962 HR Project assessed the predictive validity of school teachers' behavior ratings when subjects were 15 years old (Olin et al. 1995) . At that time, a 29-item true-false questionnaire was distributed to the teacher who best knew each subject. The teachers had at least 3 years of contact with the subjects. The questionnaires, completed in 1962, were examined to determine how the teachers had described the individuals identified in 1989 to be schizotypal or to have schizophrenia.
A likelihood ratio approach following Schum and Pfeiffer (1977) was taken to identify school behaviors that distinguished the schizophrenia group from other diagnostic groups. Three types of discrimination within the HR group (with mothers having schizophrenia) were attempted: (1) schizophrenia subjects versus subjects with no mental illness (NMI), (2) schizophrenia subjects versus those with other nonpsychotic conditions in most cases requiring hospitalization, and (3) schizophrenia subjects versus those diagnosed as being schizotypal or having paranoid personality disorders. Based on reported differences between male and female preschizophrenic behavior (e.g., Watt 1972 Watt , 1978 Watt and Lubensky 1976; Schwartzman et al. 1985) , school behavior was analyzed separately by gender. Behaviors that distinguished subjects who developed schizophrenia from those with other outcomes are presented in table 3. The sensitivity and specificity of these behaviors are presented, as well as their positive predictive power (i.e., the probability of having adult schizophrenia given the presence of the deviant behavior) and negative predictive power (i.e., the probability of not having a schizophrenia outcome given the absence of the deviant behavior). As can be seen, taken individually these behaviors are fairly sensitive and specific in predicting future schizophrenia and have moderately high positive and negative predictive powers.
Schizophrenia versus NMI. 2
Very few items in the school report distinguished the girls who were later diagnosed with schizophrenia from NMI females; however, the teachers did predict future psychotic problems for the adolescents later diagnosed with schizophrenia. For males, teacher ratings were among the best predictors of future psychotic problems. Compared to those who had normal outcomes, the adolescent males later diagnosed with schizophrenia were more likely to pose discipline problems, to disturb the class, to be emotionally reactive and easily excited, and to have been treated by a school psychologist. In addition, they were also more likely to be lonely and rejected by their peers.
Schizophrenia versus SPD.
Adolescent girls with SPD did not differ markedly from those with schizophrenia outcomes. The future SPD females, however, were more 2 Although not reported in the Olin et al. (1995) study, HR subjects were also compared to the low risk (LR)-NMI (i.e., those whose parents and grandparents had no psychiatric hospitalization record). The results of this comparison are highly similar to those obtained by comparing the HR-NM1 and schizophrenia subjects. The same behaviors distinguished the males with schizophrenia from the LR-NMI males. Females with schizophrenia were found to be more distinguishable from the LR-NMI females than from the HR-NMI females. In addition to being judged more likely to develop future psychotic problems and to being more nervous, female schizophrenia subjects were also more likely to be rejected by peers, more high-strung, less likely to react to praise, more shy, more excitable, less spontaneous, and more passive than the LR-NMI females. 
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Schizophrenia versus other nonpsychotic disorders.
The female schizophrenia subjects were most different from the women with nonpsychotic psychiatric outcomes. In school, they were more frequently judged to be abnormally lonely, rejected, nervous, passive, and uneasy about criticism. In addition, the teachers judged (correctly) that they were prone to psychotic or emotional problems. The likely reason they were better distinguished from the other nonpsychotic females than from NMI or SPD subjects is that many of the other nonpsychotic females were diagnosed as depressed. The teachers also tended to predict psychotic outcomes for the males who would later be diagnosed with schizophrenia and not to make such predictions for the males with nonpsychotic psychiatric outcomes. The male schizophrenia subjects were more likely to repeat a grade in school and were judged to be lonely, rejected, and high-strung.
Diagnostic efficacy of the school report. A standard receiver operating characteristic (ROC) analysis (Swets and Pickett 1982; Hsiao et al. 1989; Mossman and Somoza 1989) was used to evaluate the school report's efficacy in differentiating HR children who later developed schizophrenia from those with more benign outcomes. Individual bits of predictive information (i.e., specific school behaviors) from the school report were combined to provide aggregate indices for discriminating the schizophrenia group from the other three. This technique is especially useful in an intervention context since it provides an objective basis for identifying levels of true positives (i.e., those correctly identified as future schizophrenia sufferers) given levels of false positives (i.e., those wrongly predicted to develop schizophrenia).
Our results indicate that specific school behaviors taken as an aggregate have greater predictive power than individual school behaviors. Overall, males who developed schizophrenia were particularly distinguished from males who later had NMI and from those later diagnosed with SPD. By contrast, females later diagnosed with schizophrenia were more distinct from females who later had other nonpsychotic disorders (than from those who had no adult mental illness). In general, the discrimination between future schizophrenia subjects and the NMI or SPD subjects was more powerful for males than for females, which is consistent with their more easily observed antisocial behavior and the numerous reports of poorer premorbid social competence (e.g., Klorman et al. 1977; Kokes et al. 1977; Ziegler et al. 1977; Goldstein 1988) .
To illustrate how the ROC technique could be useful for intervention purposes, an ROC curve for the schizophrenia versus NMI male comparison is displayed in figure 1 . The ROC curve for the females is also presented to illustrate the better discrimination for males than for females. The ROC curve represents all true positives and false positives that can be obtained by selecting different thresholds based on the school report. The true positive rate is equivalent to the sensitivity of the school report (sensitivity of the school report is the probability that the school report will identify individuals who later are found to have schizophrenia). The false positive rate corresponds to one minus the specificity of the school report (specificity of the school report is the probability that the school report will correctly identify individuals as not having schizophrenia that were given a non-schizophrenia outcome). One strategy for selecting a threshold is to decide on the desired tolerance for false positives or misses. Fixing a miss probability is equivalent to setting a desired hit rate because they must total 1.0. Specifying a smaller false positive rate results in a smaller hit rate (lower left corner of the ROC curve). Likewise, the false positive rate is necessarily higher with an increased hit rate (upper right corner of the ROC curve). Deciding on a threshold depends of course on the effectiveness and cost of the intervention program, the cost incurred by an individual who experiences an unneeded intervention, and the cost to potential psychotics who do not undergo treatment intervention.
For example, if, based on costbenefit analyses of an intervention program, we decide to tolerate a false positive rate below 0.2 for the males, then we can directly read from figure 1 the rate of true positives we will attain, namely 0.6. That is, predictions based on school records of which individuals in this HR sample will even- Summary of school report findings. The findings described above have several implications. First, note that the substantive findings reported here that differentiate schizophrenia subjects from NMIs are quite similar to other findings (e.g., Offord and Cross 1969; Watt 1972 Watt , 1978 Watt and Lubensky 1976; Watt et al. 1982) . These other studies, using child guidance or school records of individuals with schizophrenia and of controls, have also reported the gender differences noted here. Such similarities suggest that our findings are generaUzable to an unselected population. Second, the accuracy of the teachers' predictions of future psychosis suggests that such ratings may be useful in other settings to help identify children who may be vulnerable to psychosis when they grow up. The fact that HR subjects who had other outcomes were used for comparison indicates that these behaviors may have some diagnostic specificity for schizophrenia. Third, the findings also add to a growing body of literature supporting the hypothesis that schizophrenia does not appear suddenly in early adulthood. The findings of this study indicate that the people who will be diagnosed with schizophrenia are already evidencing deviant behaviors before early adulthood. We have also shown in other analyses using this same population that the type of premorbid deviance is highly consonant with the schizophrenia symptomatology later evidenced: among individuals who develop schizophrenia, those who are disruptive and aggressive in school later develop predominantly positive symptoms, while those who are passive and withdrawn in school develop predominantly negative symptoms (Cannon et al. 1990) .
Copenhagen HR study examining behaviors that predict schizophrenia-spectrum disorders. A second study using the same Copenhagen 1962 HR Study (Tyrka et al. 1995) illustrates a method of discrimination, called taxometry, developed by Golden and Meehl (Meehl 1973; Golden and Meehl 234 SCHIZOPHRENIA BULLETIN 1979; Golden 1982) . In this study, a few measures of behavior obtained when the subjects were 15 years old were combined to determine how well the measures differentiate subjects with a future schizophrenia-spectrum diagnosis. The selection of the predictive measures was guided by our conception (in agreement with Meehl [1962 Meehl [ , 1990 ) that the basic genetic condition of the schizophrenia-spectrum group of diagnoses is best approximated by the characteristics of the SPD diagnosis. Schizophrenia is a complication of this genetic condition and is brought on by unkind environments such as perinatal birth complications (i.e., the diathesis-stress model).
The premorbid data examined were selected from the same school report we have just discussed, a psychiatric interview (conducted by Professor Fini Schulsinger), and a word association test, all of which were administered in 1962 when the average age of subjects was 15. The six indicators of schizotypy and the items representing them are presented in table 4. Subjects who tend to have positive scores on most indicators are defined as taxon members; those who tend to have negative scores on most indicators, nontaxon members. As a whole, these indicators were fairly sensitive in predicting schizotypy taxon membership in 67 percent (of 33) and 73 percent (of 48) of individuals who developed schizophrenia and spectrum disorders, respectively. In addition, a significantly greater proportion of taxon members (40%) had spectrum outcomes compared to nontaxon (the complement) members (16%), suggesting that taxon classification is not simply sensitive to all mental illness, but is modestly specific to spectrum disorders.
Personality variables. In the 1970s, Chapman and colleagues developed a longitudinal research strategy for identifying psychosisprone individuals by their traits using paper-and-pencil self-report questionnaires and an interview of psychotic-like experiences (Chapman and Chapman 1987) . This method, which may overcome the limited generalizability of findings to which the genetic risk method is prone, offers the opportunity to select a wider variety of psychosis-prone individuals. At a recent 10-year followup interview of more than 500 college students, 14 reported a DSM-III-R psychosis: 5 schizophrenia, 3 psychosis not otherwise specified, 1 delusional disorder, 3 bipolar psychosis, and 2 major depression and psychosis (Chapman et al. 1994) . The Perceptual Aberration (Chapman et al. 1978) and Magical Ideation (Eckblad and Chapman 1983) scales were found to be good indicators of proneness to psychosis. Compared to low scorers, higher scorers on these scales tended to have more psychotic-like experiences or schizotypal symptoms. A substantial number of these high scorers reported having psychotic relatives. Of these psychosis-prone subjects, 40 to 45 percent would not have been so identified on the basis of having psychotic relatives, suggesting that these indicators are more powerful predictors than family psychiatric history alone. In particular, college students who scored high on both the Social Anhedonia (Eckblad et al. 1982) and Magical Ideation scales had a higher rate of clinical psychosis than low scorers. In contrast, those who scored high on the Physical Anhedonia (Chapman et al. 1976) and Impulsive Nonconformity (Chapman et al. 1984) scales were not at greater risk for clinical psychosis. Although the Perceptual Aberration and Magical Ideation scales predicted psychosis in general, they did not successfully predict schizophrenia in particular.
Summary of Behavior Precursors and Personality Traits. Individual behaviors and personality variables that have been observed to characterize children and adolescents who later develop schizophrenia or spectrum disorders include emotional lability, social anxiety, withdrawal, passivity, flat affect, and peculiarity. Sex differences in school behaviors have also been noted, with preschizophrenia males exhibiting more antisocial behaviors than preschizophrenia females. Young adult personality traits that distinguish those who later become clinically psychotic include perceptual aberrations, magical ideation, and social anhedonia.
Conclusion
As can be seen, several premorbid characteristics have been identified to be risk markers for future psychosis. These premorbid characteristics fall into two categories: (1) Precursors related to early etiological factors, including a family history of schizophrenia, delivery complications, maternal exposure to influenza (particularly during the second trimester), neurobehavior deficits, early (first year of life) parental separation, institutional rearing, and distressed family functioning; and (2) social and behavioral precursors of mental illness identified by teachers and clinicians and personality variables revealed by interviews and questionnaires. Teachers more frequently judged both males and females later diagnosed with schizophrenia to be emotionally labile and more susceptible to future emotional or psychological breakdown. They also more frequently rated males as disruptive, disciplinary problems, anxious, lonely and rejected by peers, and more likely to have repeated a grade, while, in contrast, they rated females as nervous and withdrawn. Individuals later diagnosed in the schizophrenia spectrum were judged by teachers and the interviewing psychiatrist to be socially withdrawn, socially anxious, passive, flat in affect, and peculiar and to have a poor prognosis. These preschizophrenia characteristics have also been described in other genetic and nongenetic risk populations (Offord and Cross 1969; Watt 1972 Watt , 1978 Watt and Lubensky 1976; Watt et al. 1982; Janes et al. 1983; Kohlberg et al. 1984; Schwartzman et al. 1985) . In young adults not found to be at genetic risk for schizophrenia, personality variables related to perceptual aberration, magical ideation, and social anhedonia predicted future psychosis but not schizophrenia in particular.
In general, the above findings underscore the importance of the interaction between genetic vulnerability, environmental attributes, and individual traits. Aside from very early parental separation, institutionalization, and neurobehavior deficits, these premorbid characteristics have also been identified as risk factors in individuals not at genetic risk (e.g., individuals selected on the basis of disturbed traits), suggesting that such characteristics could be used in identifying at-risk individuals in the general population. Identifying risk factors in turn indicates protective factors relevant for primary prevention. For example, as maternal mental illness is a risk indicator, maternal mental health is a protective factor. Women diagnosed with schizophrenia and other psychiatric disorders have been reported to suffer from more stress during pregnancy and to engage in risk-increasing behaviors such as using medication and alcohol, smoking, and seeking prenatal 236 SCHIZOPHRENIA BULLETIN care late in pregnancy (Ragin et al. 1975; Wrede et al. 1984; Goodman 1987; McNeil and Kaij 1987; Sameroff et al. 1987) . Such behaviors are likely associated with perinatal and obstetric complications that could increase the risk of future psychosis in genetically vulnerable individuals. These findings indicate the importance of providing better prenatal care for mentally ill women. Genetic and nongenetic risk studies also indicate the importance of environmental factors. Psychosocial interventions for mentally ill women and for families in distress could protect against future psychosis. Mentally and emotionally healthy parents, or at least those with adequate psychosocial support, are more likely to provide stable home environments and the emotional support essential for healthy child development.
The identification of premorbid behaviors that distinguish individuals later diagnosed with schizophrenia adds to the growing literature supporting the hypothesis that schizophrenia is a developmental disorder. Teachers, in particular, can be especially helpful in identifying adolescents at risk for future psychosis. Given that the average adolescent spends a substantial amount of time in school, teachers are in a unique position to assess how adolescents cope with the social and cognitive demands of school and to compare their adjustment with that of peers. The consistent picture of preschizophrenic behaviors provided by followup and follow-back studies using teacher ratings points to the predictive utility of teachers' perceptions in primary intervention.
Taken together, a variety of risk indicators could be combined to provide a multiple risk index. Early etiological factors by themselves may be difficult to assess in settings involving behaviorally deviant children or adolescents, but they can be readily obtained through interviews with family members. As Rutter (1979) pointed out, the greater the number of risk factors, the heavier the load on the developmental system. These early etiological precursors are likely to increase the predictive power of more current information. Ideally, a risk index that includes early developmental history and current behavior deviance could be created for each individual to target individuals for early intervention programs.
